Estimation of neuronal numbers in rat hippocampus following neonatal amphetamine exposure: a stereology study.
In this study, the effects of amphetamine exposure during a portion of the brain growth spurt on the total number of hippocampal pyramidal cells (CA1/CA3 subregions) and the granule cells (dentate gyrus) were examined in both neonatal and adult rats. Intragastric intubation was used to administer 5, 15 or 25 mg/kg/day of amphetamine to Sprague-Dawley rat pups from PDs 4-9. Unbiased stereology was used to estimate the total number of cells present within each hippocampal subregion at both PD 9 and PD 68. The results indicated that neonatal amphetamine exposure did not alter the cell number, the reference volume or the density in any of the hippocampal subregions assessed, regardless of age. However, amphetamine significantly altered the rate of neuronal incorporation in both the hippocampal CA3 subregion and the dentate gyrus, and this effect appeared to be dose-related with the most robust effect observed in the highest amphetamine dose. While these findings did not demonstrate significant injurious effects of neonatal amphetamine treatment on the number of hippocampal neurons, these data suggest that amphetamine may interfere with proper hippocampal development. Future studies employing more sensitive measurements or exposing amphetamine during an alternate period of development may provide more information regarding amphetamine-mediated developmental neurotoxicity.